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SUMMARY
/38

This work is the continuation in a broader fashion of the
research conducted in 1962 at CALTECH radioastronomical observatory
which consisted in experimental measurements of brightness distribu-
tion along Venus' disk in nonpolarized radiation ([1]., This pursuit

measurements.

~took place near the 1964 lower conjunction and included polarizgtion \
N\,

L ]

l.- One of the basic questions of Venus! physics, the solutio
of which determining the choice between the "cold" and "hot" atmGsphere
models and, consequently , the planet's surface temperature, is that
of the nature of the layer responsible for the radio emission in the
3 to20cm wave band. A decisive experiment for the choice of one of
these models and the elimination of the indicated ambiguity may be the
the detection of differential polarization in the emission of various
areas of the visible planet's disk. The high resolution, requiréd for
conducting such measurements of Venus, was achieved in the interefrome-
ter of the Owens Valley radioastronomical station of the California
Institute of Technology, on which experimental measurements of bright-
ness distribution along Venus! disk in nonpolarized radiation were

conducted in 1962 [1]. This research was pursued by us according to a

* TZMERENIYA POLYARIZATSII I RASPREDELENIYA YARKOSTNOY TEMPERATURY
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significantly broader vrogram, including polarization measurements.

2. ~ Measurements were conducted in May - July 1964 in the 10.6 cm
wavelength, with bases from 600 to 6500 A and different polarization.

The visibility function was measured alongside with its dependence
on the polarization of the received radiation and the orientation of inter-
feremoter's base relative to Venus; measured also were the intensity and

the polarization of the integral planet's radio emission.

%0~ The results of measurement of differential polarization, plotted
in Fig, 1 in the form of difference of the visibility functions for pola-
rizations, perpendicular (F; ) and parallel (F;) to the effective base
of the interferometer,as a function of the interferometer's resolution F ’
show the difference between ¥, and F | , substantially exceeding the measu-
rement errors, and establish epecifically the fact of the presence of dif-
ferential polarization of Venus' radio emission. Consequently, the main
part of Venus' radio emission in the 10 cm band is conditioned by the con-
tinuum. The surface of the planet is apparently such a medium.

4, - The value of differential polarization, and consequently, the
differences Fy,—TF, , devend on the dielectric constant € of the emitting
medium, This dependence, computed for a smooth sphere and brought out also
in Fig. 1l, provides the possibility of determining the value of ¢ from
the results of measurements.

The best ugreement of experimental data with the calculation, deter-

mined by the method of least squares, corresvonds to

e =22+0.2

The accounting of the effect of surface roughness, effected accord-
ing to data of radar measurements in the neighboring wave of 12.5cm [2],

increases the value of the dielectric constant of Venus! surface to e=2/5.

5. - The analysis of the results of measurements of the dependence
of visibility functions on the orientation of the base of the interferome-
ter and on the hour angle, and also on the polarization of planet's inte-

gral radio emission, brought to light the asymmetry in the distribution




of brightness temperature along the planet's disk *., In one of the direc-
tions the brightness temperature at planet's edge is by 25— 30 percent
less than in the orthogonal direction.

6., - The orientation of Venus' pole was determined in the assump-
tion, that the regions of lowered brightness temperature are the polar
regions of the planet.

Fig. 1

According to polarization measurements, the. coordinates of Venus!
vole in the ecliptic system of coordinates are

L=213° p = 04"
which corresponds to equatorial coordinates
a == 10h50m,  § = 47°
According to the results of measurements, the dependences of the
visibility function on the hour angle
A=192° p=174°

1

which corresvonds to
a = 15450m, § = 59°

7. - The analysis of the value of the first maximum and of the zero
vosition of the visibility function allowed also to estimate the distribu~
tion of brightness temperature in the equatorial direction and the diameter
of the radioemitting region. There is in the equatorial region a tendency
to a small increase in brightness tempersture near the terminator relative
to anthelion point. The diameter of the region responsible for Venus!

* The polarization of integral radioemission of the planet with asymmetry
in the distribution of brightness temperature was predicted by Troitskiy [3]



k.,

radio emission in the 10 cm wave band, is by 0.7 * 0.9 percent less than

the ephemerid one and constitutes

d = 12114 * 110 xm.

8.~ The detected "darkening" of poles can be interpreted:

a) by latitude decrease of the true surface temperature. In this
case the surface temperature in polar regions would constitute ~~ 4500 K.

b) by the presence in near-polar regions of Venus of an absorbing
atmosphere (ionosphere), colder than the surface, and with an optical
thickness of ~ 0.k,

A more detailed paper a out the results of the work will be published
in the Astronomical Journal (Astronomicheskiy Zhurnal).

The authors express their deep gratitude to the Director of the Owens
Valley Radioastronomical Observatory, Professor G, Stanley, having in every
way cooperated in the conducting of the present work.

* %ok ok THE END YT T

Physical Institute in the name of Received on 24 Dec, 1964
of P, N, Lebedev '
of the
USSR Academy of Sciences

Contract No, NAS~5-3760 Translated by ANDRE L. BRICHANT
Consultants & Designers, Inc.
Arlington, Virginia ON 14 MAY, 196k

REFERENCES

[1].- B, G, CLARK, C.I, SPENCER,, Astronom.J. 69, 59, 196k,
(2].- R, L. CARPENTER., Astronom., J., 69, 2, 196k,
{(3].~ V. S. TROITSKIY,- Astrnomicheskiy Zhurnal, 31, 511, 195k.




ST — RA — LIPS — 10334k

GODDARD SPACE F.C.

600
610

611

612

613
614

615

640
641

643
660
252
256
651

TOWNSEND
STROUD
MEREDITH
SEDDON
McDONALD
ABRAH.M
BOLDT
HEPPNER
NESS

- KUPPZRIAN

LINDSAY
WHITE
BOURDEAU
BAUER .
JACKSON
ATIKIN
GOLDBERG
STONE
HESS
O'KEEFE
CAMERON
BURLEY
HARRIS
MAEDA
SQUIRES
GI for SS
LIBRARY
FREAS

" SPENCER

NZWTON

(21

[23
(31

[31

(51
2]

(80 cel

DISTRIBUTION

SS
SG

SL

SM

RTR
ATSS

WX

N

ASA HQS

NEWELL, CLARK
NAUGLE
ROMAN
SMITH
SCHARDT
SCHMERLING
DUBIN
LIDDEL
BRUNK
FELLOWS
HIPSHER
HOROWITZ
FOSTER
ALLENBY
GILL
BADGLEY
KURZWEG
NEILL
SCHWIND [4]
ROBBINS
SWEET

5.

OTHER CENTERS

AMES

SONETT
94035

(s]
(3]

LANGLEY R,C.

160
213

242
2
235

185

ADAMSON
KATZOFF
O'SULLIVAN
GARRICK
BROOKS

SEATON
PETERSON
WEATHERWAX [2]

JFL_
NEWBURN (3]
UCLA
COLEMAN
. IUNIVLMICH.
ARNOLD
MIT
BARRETT




